Aims/hypothesis. The aim of the Diabetes Prevention Study is to assess the efficacy of an intensive diet-exercise programme in preventing or delaying Type II (non-insulin-dependent) diabetes mellitus in subjects with impaired glucose tolerance, to evaluate the effects of the intervention programme on cardiovascular risk factors and to assess the determinants for the progression to diabetes in persons with impaired glucose tolerance. Methods. A total of 523 overweight subjects with impaired glucose tolerance ascertained by two oral glucose tolerance tests were randomised to either a control or intervention group. The control subjects received general information at the start of the trial about the lifestyle changes necessary to prevent diabetes and about annual follow-up visits. The intervention subjects had seven sessions with a nutritionist during the first year and a visit every 3 months thereafter aimed at reducing weight, the intake of saturated fat and increasing the intake of dietary fibre. Intervention subjects were also guided individually to increase their physical activity. Results. During the first year, weight loss in the first 212 study subjects was 4.7 ± 5.5 vs 0.9 ± 4.1 kg in the intervention and control group, respectively (p < 0.001). The plasma glucose concentrations (fasting: 5.9 ± 0.7 vs 6.4 ± 0.8 mmol/l, p < 0.001; and 2-h 7.8 ± 1.8 vs 8.5 ± 2.3 mmol/l, p < 0.05) were significantly lower in the intervention group after the first year of intervention. Favourable changes were also found in blood pressure, serum lipids and anthropometric indices in the intervention group. Conclusion/interpretation. The interim results show the efficacy and feasibility of the lifestyle intervention programme. [Diabetologia (1999) 42: 793±801] 
Type II (non-insulin-dependent) diabetes mellitus is an increasingly common disease with a large impact on society. The disease is characterised by the development of both microvascular and macrovascular complications. These complications, in particular atherosclerotic vascular disease, account for most of the increased morbidity and mortality associated with Type II diabetes [1±5] . In addition to the human suffering, the costs of diabetes care are rising rapidly worldwide [6±7] and are mostly attributed to the long-term complications. Unfortunately, there are no effective methods available to prevent these complications and the treatment options for Type II diabetes are also limited. Good glycaemic control, however, as well as good control of blood pressure has been shown to reduce the incidence of long-term complications [8, 9] .
It has been estimated that worldwide the number of diabetic patients will more than double during the next 15 years and in Europe their number will increase from approximately 16 million in 1994 to 24 million in 2010 [10] . The prevention of Type II diabetes has become a major issue both scientifically and from a public health point of view [11] . Type II diabetes has a strong genetic component and hyperglycaemia usually worsens with time [11, 12] . When genetically predisposed subjects become more insulin resistant, for instance due to obesity and physical inactivity, they could develop postprandial hyperglycaemia or impaired glucose tolerance (IGT) [13, 14] . When beta-cell capacity is no longer sufficient to compensate for the insulin resistance, hyperglycaemia worsens and overt diabetes develops. Thus, IGT can be viewed as a subclinical disease state with an increased risk of cardiovascular morbidity and mortality [15±17] . Furthermore, IGT is the first abnormal stage in the natural history of Type II diabetes that can be identified quite easily. Therefore, subjects with IGT can be a target for intervention and are suitable for testing the feasibility and effectiveness of the primary prevention of Type II diabetes. The overall prevalence of IGT varies greatly between studies, depending on the study population and the survey methods used. In the 45±54 year age group the prevalence varies between 2.0 and 13.6 % in European populations, and for the age group over 65 years the corresponding figures are 6.8±23 % [18] . Subjects with IGT have an increased risk of developing diabetes with a decompensation rate of 1±10 % per year, and the cumulative incidence is as high as 50 % [18] .
Even though the primary prevention of diabetes was first proposed more than 70 years ago [19] , and more recently stressed by the World Health Organisation (WHO) [20] , there are only a few previous studies to assess the value of measures aimed at reducing obesity and increasing physical activity in people with IGT [21±28]. Several of the previous intervention studies used drugs, not only lifestyle interventions. Unfortunately none of the previous lifestyle intervention studies have been properly designed to give a definite answer to the question of whether primary prevention of Type II diabetes is possible, but they have provided suggestive evidence for this. Moreover, the increased risk for individuals with IGT of developing frank diabetes and also macrovascular disease certainly justifies an intervention study in this high-risk group.
The main aim of the Finnish Diabetes Prevention Study (DPS) is to assess the efficacy of an intensive and individually designed diet and exercise programme to prevent or delay the onset of Type II diabetes in Finnish subjects with IGT. In addition, the DPS will determine factors associated with the progression to diabetes in persons with IGT. Since the intensive lifestyle intervention will probably also have beneficial effects on other risk factors for cardiovascular disease (CVD), we will assess the effects of the intervention on CVD risk factors and on the composite risk factor score for CVD.
The purpose of this paper is to describe the study design of the DPS. In addition, we will report data from the first interim analysis aimed at evaluating the feasibility of the study protocol during the first year of the study.
Subjects and methods
Study design. The study protocol was approved by the ethics committee of the National Public Health Institute in Helsinki, Finland.
The DPS is a multicentre study with five participating centres in Finland, located in Helsinki, Kuopio, Oulu, Tampere and Turku. Each centre has recruited over 100 subjects. Altogether 523 subjects have been randomised. The recruitment started after a pilot study in 1993 and was completed in May 1998. The study subjects were recruited through various methods, e. g. from epidemiological surveys and by opportunistic population screenings with special emphasis on the high-risk groups such as obese subjects and first-degree relatives of Type II diabetic patients. Subjects were also recruited through advertising in local newspapers.
The study subjects were randomly allocated to one of the two treatment modalities, the control group or the intensive diet and exercise intervention group. The randomisation was stratified by centre, sex and the mean 2-h plasma glucose concentration (7.8±9.4 mmol/l or 9.5±11.0 mmol/l).
The main task of the study is to compare the cumulative incidence of diabetes among the intervention group with the cumulative incidence of diabetes in the control group. In addition we will evaluate the extent to which the cumulative incidence of diabetes is dependent on the observed changes in body weight, diet and physical activity.
Besides plasma glucose concentration we will monitor changes in several other CVD risk factors and cardiovascular morbidity and mortality in the study subjects. A logistic CVD risk score will be developed which will be based on the prospective follow-up of subjects with IGT in a random population sample [29] . We will consider the following variables when developing the CVD risk score: blood pressure, serum total and HDL cholesterol, serum triglycerides, serum insulin, body mass index (BMI), waist and hip circumferences, sagittal and abdominal diameters, smoking and plasma glucose. Variables that predict coronary heart disease or stroke independently will be included in the final model, which will be developed separately for men and women with IGT. Since the number of CVD events will presumably be too small during the study period to draw conclusions on this issue, we will continue monitoring the incidence of CVD complications (morbidity and mortality) after the primary study period. Furthermore, this study gives us the opportunity to evaluate the impact of diet and exercise intervention in subjects with different genetic backgrounds ± those with an impaired insulin secretory capacity and those who are predominantly insulin resistant ± applying the homeostasis model assessment method [30] . The ongoing search for genes for Type II diabetes will provide new information about the genetic markers of interest. We will be able to determine whether those subjects with IGT who progress to Type II diabetes share certain susceptibility genes and whether subjects with certain genotypes respond particularly well to intensive lifestyle interventions based on the results of genetic studies currently going on in Finland [31] .
Inclusion and exclusion criteria. The diagnosis of diabetes and other categories of glucose intolerance were based on criteria adopted by the WHO in 1985 [32] . Overweight subjects (BMI > 25 kg/m 2 ) aged 40±64 years at randomisation and with IGT were eligible for the study. IGT was defined as a 2-h plasma glucose 7.8±11.0 mmol/l (OGTT 75 g) with a non-diabetic fasting glucose concentration, i. e. plasma glucose less than 7.8 mmol/l. After the first screening OGTT, a repeat OGTT was carried out in subjects with IGT and the mean value of the two 2-h glucose concentrations was used as the criterion for inclusion in the study. The inclusion criteria were developed during the recruitment period, but before the final criteria based on two OGTTs were decided, subjects were also enrolled based on one OGTT only (4 % of the randomised subjects), or based on high plasma glucose (³ 6.4 mmol/l; fasting or random sample after a fast of at least 4 h) together with one high 2-h plasma glucose concentration (6 % of the randomised subjects). All study subjects gave written informed consent.
These subjects were excluded: persons with a previous diagnosis of diabetes mellitus, other than gestational diabetes mellitus; persons involved regularly in a vigorous exercise programme as well as subjects receiving treatment to lower blood glucose, other than routine dietary and health advice; persons with any chronic disease making a 6-year survival improbable as well as other medical characteristics likely to interfere with participation in the study; subjects with unbalanced clinical conditions, such as thyroid and liver diseases, which could interfere with glucose metabolism.
Size of study population and power calculation. Based on the available prospective data from European populations the yearly incidence of diabetes among subjects with IGT varies between 1 and 10 % and the 6-year cumulative incidence of diabetes in this high-risk group is thus estimated to be 35 % [18] . Our preliminary evaluation of the presence of diabetes in the DPS subjects confirmed that this estimate is correct (data not shown). The DPS is designed to be large enough to detect a 35 % reduction in diabetes incidence with an intensive diet and exercise intervention with 80 % power (beta = 20 %) at the two-tailed 5 % significance level (alpha = 5 %), i. e. a reduction in cumulative incidence from 35 % (p C ) to 22.8 % (p T ). We needed 3252 person years, which means that the study centres had to recruit 650 subjects to be followed for 5 years, or 542 subjects to be followed for 6 years. The possibility of a reduction in diabetes incidence by at least 35 % is suggested by the results of the Malmöhus study, the Malmö feasibility study and the Da Qing study in which the effects of intervention were at least 40 % [23, 27, 28] . Furthermore, we are assuming that non-compliance in the DPS will not be worse than in these previous studies, making further adjustment for non-compliance unnecessary. The non-compliance used in the calculations was 10 %. The value used for z-alpha was 1.96 and z-beta 1.28. The sample size calculation formula is shown below [33] .
The cumulative incidence of diabetes will be calculated in the two groups per person years of follow-up using the intentionto-treat analysis. After randomisation the subjects will be followed until a notable difference in the rate of developing diabetes between the two randomisation groups exists, for approximately 6 years according to our sample size estimation.
Intervention programme
Control group. At the start of the trial a nutritionist advises the subjects in the control group to adjust total energy intake in order to reduce BMI below 25 kg/m 2 and to keep to a diet with less than 30 % of daily energy from fat. Furthermore, they are advised to reduce alcohol intake and to stop smoking as appropriate. The dietary advice is provided by verbal and written information. Additional routine advice will be given to the subjects in the control group at their annual follow-up visits. Verbal general information about the health effects of recreational exercise is provided but no specific individual propositions and programmes are given.
Intervention group. A nutritionist gives frequent face-to-face dietary advice tailored to each subject individually and also in group sessions. The individually designed programme is planned to meet each subject's needs and interests and implemented taking into account the educational level of the subject. The person primarily in charge of preparing meals in the family, if different from the study subject, is also informed about the study aims and invited to join in the sessions with the nutritionist or the group meetings.
At the start of the trial the study physician and the nutritionist inform the subject about general risk factors for diabetes (e. g., role of obesity, sedentary life-style, genetics). Previous attempts to lose weight are discussed and a weight goal is established. The goal is a BMI of less than 25 kg/m 2 but, in practice, a weight loss of 5 to 10 kg depending on degree of obesity is the target for many study subjects.
The baseline 3-day food record is completed before the first appointment, and it forms the basis for the dietary advice during the second session. The intake of calories, fat, carbohydrates, protein, cholesterol and fibre are calculated and compared with recommendations. The subjects are advised to consume a diet with more than 50 % of daily calories from carbohydrates; less than 10 % from saturated fat and 20 % from mono-and polyunsaturated fat, or up to 25 % if the surplus is from monounsaturated fat [34] ; cholesterol less than 300 mg/ day; and approximately 1.0 g protein per kg ideal body weight per day. The increase in the intake of dietary fibre to 15 g per 1000 kcal or more, if tolerated, is encouraged. This goal is achieved by eating foods rich in natural fibre such as whole-meal products, vegetables, berries and fruit. One of the main goals in the dietary intervention is to reduce the intake of saturated fat and subjects are encouraged to use low-fat milk and milk products, low-fat meat and meat products, soft margarines and vegetable oil rich in monounsaturated fatty acids (primarily rapeseed oil).
After the randomisation, study visits are scheduled for 1±2 weeks, 5±6 weeks, 3, 4 and 6 months from the beginning of the study and thereafter every 3 months. Every three months 3-day food records are completed throughout the study. Weight is measured at every visit and the subject is asked about the lifestyle changes he or she has made. If no weight loss is observed, the energy content of the diet is re-evaluated. Eating-related behaviour is discussed and the nutrient intake based on food records is compared with recommendations.
If weight loss is not achieved during the first 6±12 months and the BMI is over 30 kg/m 2 , a very low calorie diet (VLCD) is considered. During a 6±12 week VLCD phase, regular group meetings (at intervals of 1±2 weeks) are held.
The subjects in the intervention group are individually guided to increase their physical activity. Exercise programmes differ between study centres according to local situation and facilities. Endurance exercise (walking, jogging, swimming, aerobic ball games, skiing) is recommended to increase aerobic capacity and cardiorespiratory fitness. Supervised, progressive, individually tailored circuit-type resistance training sessions are organised, if possible, twice a week. The moderate intensity and medium-to high-volume programmes are designed to improve the functional capacity and strength of the large muscle groups of the upper and lower body. Compliance with the intensive diet-exercise programme is monitored by individual interviews at each clinical visit.
Follow-up and outcome indices. The primary outcome under study is the development of diabetes. All study subjects have an OGTT at each annual visit. If the WHO criteria for diabetes are met, diabetes must be confirmed by another OGTT at least 1 week after the first one.
The secondary outcomes under study are changes in plasma glucose, serum insulin and glycated haemoglobin (HbA 1 c ). Additional outcomes are changes in the other cardiovascular risk factors, i. e. blood pressure, serum lipids and uric acid. Testing for the secondary outcomes is done once a year. Cardiovascular mortality and morbidity will be monitored through the nation-wide death registry and hospital discharge registry and will continue also after the study period is over.
In addition to the comparison of outcomes between the groups according to treatment, the clinical course and prognosis within treatment groups are assessed. In this respect, the group assigned to the routine diet-exercise programme will be of primary interest because it is this group that will provide information on the natural history of IGT. Post-hoc analyses will also be carried out to assess the effect of actually observed lifestyle changes on the primary and secondary outcomes.
Examinations.
A medical history and a physical examination is done on a yearly basis. Anthropometric measurements include height, weight, waist and hip circumferences and sagittal and transverse diameters. Waist circumference is measured midway between the lowest rib and iliac crest and hip circumference over the great trochanters, with 0.5 cm precision with the subject in a standing position. Sagittal and transverse diameters, measured with the subject lying on his or her back on a hard surface, are taken as the distance from the surface to the highest point of the abdomen (sagittal diameter) and the maximum width of the abdomen (transverse diameter) at the level of the iliac crest, with 0.1 cm precision using specially built equipment. Lean body mass is assessed using near-infrared spectroscopy equipment (Futrex, Gaithersburg, Md., USA) or bio-impedance equipment (RJL Systems, Detroit, Mich., USA).
A 12-lead supine resting ECG is recorded annually and coded using the Minnesota code [35] . Blood pressure is measured yearly on the right arm with the subject in a sitting position and is measured a second time, after 10 min of rest, using a standard sphygmomanometer. The following laboratory assessments are made: serum cholesterol, HDL-cholesterol, triglycerides, creatinine and uric acid. Liver function test (serum gamma-glytamyl transferase) and thyroid stimulating hormone levels are measured as well. A 2-h OGTT is done to determine glucose tolerance. Samples for glucose and insulin are taken at baseline, 30 min, 60 min and 120 min. Samples for the measurements of antibodies to glutamic acid decarboxylase (GAD) and typing of human leukocyte antigens (HLA), and the determination of haemostatic factors (fibrinogen and plasminogen activator inhibitor-1) are also obtained.
Plasma glucose and HbA 1 c are determined locally according to standard guidelines. All other biochemical determinations are done in the central laboratory of the Department of Biochemistry, National Public Health Institute, Helsinki. The haemostatic factors are analysed in the laboratory of Research and Development Centre of the Social Insurance Institution, Turku. Serological typing of HLA class I antigens and molecular typing of HLA class II antigens are done in the central laboratory at the National Public Health Institute, Helsinki. DNA has been extracted from every subject and kept frozen for additional molecular genetic analyses to be done in the future.
Serum insulin is determined with a radioimmunoassay (Pharmacia, Uppsala, Sweden). The intra-assay CV is 5.3 % and interassay CV 7.6 %. Serum total cholesterol, HDL-cholesterol and triglycerides are determined using an enzymatic assay method (CHOD-PAP, Boehringer Mannheim, Germany, Monotest). The intra-assay CV for total cholesterol, HDLcholesterol and triglycerides are 1.0, 1.3 and 1.1 %, respectively, and the interassay CV 1.2, 2.2 and 1.5 %, respectively.
Plasma glucose concentrations determined during the follow-up will be given to the participants at the end of the study only, except in cases where frank diabetes is diagnosed.
A KIHD (Kuopio Ischemic Heart Disease Study) 24-h exercise diary is kept every 3 months and a KIHD 12-month leisure physical activity history is completed on annual visits [36] . A 2-km walking test to determine the physical fitness index is done on a yearly basis [37, 38] . A 3-day food record is kept before randomisation and thereafter annually (control group) or every 3 months (intervention group). Portion sizes for food are estimated using a validated [39] portion size picture booklet [40] . Intake of nutrients is computed using the programme developed at the National Public Health Institute [41] . The analyses of nutrient intake for the intervention and control groups are based on the annual food records.
The health status of the subjects is measured annually using RAND 36-Item Health Survey 1.0 [42] .
Statistical analysis. A two-tailed paired t test was used to analyse the differences within the groups at baseline and at year 1, and an unpaired t test to analyse the difference in mean change from baseline to year 1 between the intervention and control groups. Mean changes and their 95 % confidence intervals were calculated. A p value less than 0.05 for the differences between the mean values is considered statistically significant. The analyses were done using SAS software (SAS Institute, Cary, NC, USA).
Results
This paper presents results for the first 212 subjects who have participated in the study for at least 1 year and thus have baseline and 1-year results available. The baseline characteristics in both groups were similar with regard to age, plasma glucose and serum insulin concentrations, degree of obesity, blood pressure and lipid values (Table 1) . Baseline fasting (6.0 vs 6.1 mmol/l) and 2-h plasma glucose (8.7 vs 8.8 mmol/l) concentrations were similar in both groups. After one year, however, both fasting plasma glucose (5.9 vs 6.4 mmol/l; p < 0.001) and 2-h plasma glucose (7.8 vs 8.5 mmol/l; p < 0.05) were significantly lower in the intervention group (Table 2) .
At the 1-year examination (Table 3) , body weight had decreased by 4.7 vs 0.9 kg in the intervention and control group, respectively (p < 0.001). The anthropometric measurements of the intervention group had also improved compared with the control group. The lipid profile tended to have improved more in the intervention group than in the control group; serum triglyceride concentration had decreased by 0.21 mmol/l in the intervention group whereas no changes had occurred in the control group (p = 0.04). Both groups showed a decrease in blood pressure, this was significant only in the intervention group. The differences in the changes between the groups in both systolic blood pressure (p < 0.05) and diastolic blood pressure were statistically significant (p < 0.05).
Discussion
Primary prevention of Type II diabetes was proposed as early as the 1920s when Joslin made a strong plea to diabetes researchers about prevention of the disease [19] . The present evidence suggests that a change in lifestyle might reduce progression from IGT to Type II diabetes [27, 28, 43] . This interim report from the DPS clearly shows that lifestyle intervention is feasible and effective in Finnish subjects with IGT.
Several of the previous studies focusing on the prevention of Type II diabetes in individuals with IGT used pharmacological intervention, i. e. sulphonylureas and biguanides usually combined with dietary advice. Theoretically, sulphonylureas can affect both insulin secretion and insulin sensitivity and there are some encouraging results [17, 21, 22, 25] . Also, the biguanides theoretically offer the potential to improve glucose tolerance in individuals at risk of Type II diabetes. Despite these considerations and positive findings, neither the Bedford (sulphonylurea) nor Whitehall (biguanides) studies in England established that either diet or oral antidiabetic agents have a discernible effect on the subsequent incidence of diabetes [24, 26] . On the other hand, both the Malmöhus study and the Malmö feasibility study in Sweden suggest the possibility of a reduction in diabetes incidence by at least 30 % through intervention [23, 27, 44] . In the Malmöhus study in Sweden, persons with IGT were randomly assigned to one of three groups, all of which received diet treatment. In two of the groups the patients also received tablets, either tolbutamide or a placebo. The overall incidence of overt diabetes was 12 % in the study, with no statistically significant differences between the groups. In the tolbutamide group, however, the diabetes incidence was 10 %, and among those who did not receive any medication it was 13 %. The data were also analysed according to estimates of compliance and none of those who continued to take tolbutamide developed diabetes [23] .
The feasibility of lifestyle intervention in the prevention of Type II diabetes was shown more recently in a study of 217 middle-aged Swedish men with IGT [27] . The men were divided into two groups: 161 were treated with diet and exercise and 56 formed a reference group. The groups were not assigned at random. There was a significant weight loss in the active intervention group, most of which was maintained for 5 years, and no weight loss in the reference group. After 5 years, 11 % of the intervention group and 21 % of the reference group had developed diabetes according to WHO criteria. Thus the incidence in the treated group was 50 % (95 % CI = 0.3±1.0) lower than in the reference group [27] . A treatment effect was not unequivocally established because the study groups were not assigned at random, and the subjects themselves could decide whether they wanted to take part in the lifestyle programmes or not.
Recently, data on the preventive effects of diet and exercise have been reported in a cluster-randomised clinical trial on 577 subjects with IGT in Da-Qing, China [28] . The cumulative 6-year incidence of Type II diabetes was notably lower in each of the three active intervention groups (41.1±46.0 %) compared with the control group (67.7 %). The overall cumulative 6-year incidence of diabetes was very high in all study groups, and most of the individuals studied could not be considered as ªtypicalº high-risk obese IGT subjects according to a European standard.
Thus, the question of the prevention of Type II diabetes by drugs or lifestyle intervention is not completely settled, and there is an urgent need to carry out well-designed trials on the prevention of Type II diabetes in high-risk subjects such as people with IGT.
An intervention programme using lifestyle intervention alone is a natural way of preventing Type II diabetes since the increased prevalence and incidence of the disease in most European countries is mainly due to the adaptation of a sedentary lifestyle and excessive food intake. At present a few large-scale intervention studies on the prevention of Type II diabetes are being done using pharmaceutical compounds [45, 46] . Compared with drug intervention one major advantage is that no pharmacological side effects are expected to occur with diet-exercise intervention. Furthermore, a non-pharmacological approach is not only rational with regard to current knowledge of the risk factors of Type II diabetes, but this approach can also reduce the risk of atherosclerotic vascular disease common in IGT and Type II diabetes [11, 47, 48] . Both diet and exercise are known to reduce the degree of insulin resistance [49, 50] . Furthermore the Oslo Diet and Exercise Study on insulin resistance showed that the combination of diet and exercise was most effective in reversing the insulin resistance syndrome compared with each of these components separately [49] .
In the DPS special emphasis has been put on the intervention programme. The nutritional intervention incorporates elements from several theoretical models, e. g. client-centred counselling (individual sessions with the nutritionist) and social support (incorporating spouse into the study). Also, the greater frequency of interaction with the participants has been considered important to increase the level of support. In a study on IGT subjects receiving both dietary and exercise advice for a 6-month period, it was observed that an intervention programme of this length was not sufficient to induce permanent life-style changes [51] . On the other hand, it has been shown in patients with newly diagnosed Type II diabetes that even a 1-year intervention programme significantly improves weight loss, metabolic control and cardiovascular risk factors compared with conventional treatment programmes [52] .
The preliminary 1-year results of the Finnish DPS prove the feasibility of lifestyle intervention in persons with IGT. The positive findings regarding changes in body weight, other anthropometric measures and metabolic parameters are encouraging.
The difference in plasma glucose concentrations between the groups was striking. Even during the first year there was some deterioration in fasting glucose in the control group. In the 2-h plasma glucose concentration an improvement in both groups was noted but the change was significant only in the intervention group. The mean value of the 2-h plasma glucose concentration at the 1-year examination of the intervention group, i. e. 7.8 mmol/l, was only minimally above the normal concentration, according to the current criteria of the WHO.
The IGT subjects had fairly normal lipid values. Since baseline lipid levels were mostly normal, the positive changes in HDL-cholesterol and triglycerides can be taken as indicators of the success of the intervention programme. These changes could also be beneficial on a long-term basis since atherosclerotic vascular disease in IGT and Type II diabetes has been shown to be associated with low HDL-cholesterol and high triglyceride levels [50, 53] .
Regardless of the outcome measures for obesity, the intervention programme proved successful. Overall body weight decreased, although the average BMI was still high at 1 year. In particular abdominal obesity and visceral fat are strongly associated with cardiovascular morbidity [54, 55] . The decrease in abdominal obesity in the intervention group is therefore important. Data from studies on the effect of lifestyle changes on newly diagnosed Type II diabetic patients show that weight reduction appears to be the major determinant of beneficial outcome measures.
The great improvement in the metabolic changes in the intervention group supports a successful continuation of the study, if lifestyle changes remain permanent, and the onset of Type II diabetes could be postponed by several years. Whether this happens, will be seen in the future as the DPS now has all its study subjects recruited and the programme is in full operation. A detailed report on the baseline characteristics on all subjects randomised will be provided in a separate report.
We want to stress that this kind of lifestyle programme, which in our present study is targeted to prevent Type II diabetes, is similar to the recommendations for the prevention of cardiovascular disease, many forms of cancer and osteoporosis and can thus be extended to cover much more than diabetes alone. This is of the utmost importance since part of the association between IGT and CVD is due to the higher levels of CVD risk factors in IGT subjects. Since subjects with IGT are at increased risk for CVD, treatment strategies should be directed at both CVD and Type II diabetes prevention.
